Mitochondrial Ca2+ homeostasis in human NADH:ubiquinone oxidoreductase deficiency.
NADH:ubiquinone oxidoreductase or complex I is a large multisubunit assembly of the mitochondrial inner membrane that channels high-energy electrons from metabolic NADH into the electron transport chain (ETC). Its dysfunction is associated with a range of progressive neurological disorders, often characterized by a very early onset and short devastating course. To better understand the cytopathological mechanisms of these disorders, we use live cell luminometry and imaging microscopy of patient skin fibroblasts with mutations in nuclear-encoded subunits of the complex. Here, we present an overview of our recent work, showing that mitochondrial membrane potential, Ca(2+) handling and ATP production are to a variable extent impaired among a large cohort of patient fibroblast lines. From the results obtained, the picture emerges that a reduction in cellular complex I activity leads to a depolarization of the mitochondrial membrane potential, resulting in a decreased supply of mitochondrial ATP to the Ca(2+)-ATPases of the intracellular stores and thus to a reduced Ca(2+) content of these stores. As a consequence, the increase in cytosolic Ca(2+) concentration evoked by a Ca(2+) mobilizing stimulus is decreased, leading to a reduction in mitochondrial Ca(2+) accumulation and ensuing ATP production and thus to a hampered energization of stimulus-induced cytosolic processes.